Identification of two novel mutations and of a novel critical region in the KRIT1 gene.
Cerebral cavernous malformations (CCMs) represent a common autosomal dominant disorder that predisposes patients to hemorrhagic strokes and focal neurological signs. Mutations in three genes (KRIT1, MGC4607, and PDCD10) have been associated with CCMs. We investigated the role of two new mutations in the KRIT1 gene in two Italian families affected by CCMs. Whole blood DNA was extracted and the mutations were detected after polymerase chain reaction (PCR), denaturing high-performance liquid chromatography screening, and sequencing of the coding regions of the three CCMs-associated genes. Total RNA was extracted, and the KRIT1 cDNA was sequenced and subsequently subjected to real-time quantitative PCR in order to examine the translational outcome of each genomic mutation. A novel splicing acceptor site deletion of the exon 14 in one family and an intronic nucleotide change close to the exon 19 in the other one were identified, both in the KRIT1 gene. These mutations were proven to alter the correct splicing mechanism, resulting, respectively, in a truncated protein of 432 amino acids and in a protein lacking an internal segment. We report two novel cases of splicing affecting genomic variants, suggesting a careful reanalysis of previously identified splice site variations in KRIT1 to look for their possible causative roles of similar missplicing events and their consequent involvement in the pathogenesis of CCMs. Moreover, our genotype-phenotype functional correlation suggests that the C-terminal portion of the KRIT1 protein is likely to contain a short, previously unrecognized segment necessary for its activity.